Apigenin, chrysin, and luteolin selectively inhibit chymotrypsin-like and trypsin-like proteasome catalytic activities in tumor cells.
The ubiquitin-proteasome pathway has an important role in regulating apoptosis and the cell cycle. The function of proteasomes is mediated by three main catalytic activities: (1) chymotrypsin-like (CT-L), (2) trypsin-like (T-L), and (3) peptidylglutamyl peptide hydrolyzing (PGPH). Recently, proteasome inhibitors have been revealed to have an antitumor effect, and have been used to treat cancers such as multiple myeloma. Previous studies have reported that some flavonoids can inhibit proteasome activity in tumor cells. To further investigate the proteasome-inhibitory mechanism of flavonoids, we examined the effects of the plant flavonoids apigenin, chrysin, and luteolin on the three individual catalytic activities in various cancer cell lines. Using fluorogenic substrates specific for proteasome catalytic subunits, we demonstrated the subunit specificity of each flavonoid. Addition of apigenin, chrysin and luteolin inhibited CT-L and T-L catalytic activities in a dose-dependent manner, whereas their effect on PGPH catalytic activity was weak. Our study suggested that these flavonoids have a specific role in inhibition of CT-L and T-L proteasome catalytic activities.